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GEOMETRY. 



379. Proposed by G. I. HOPKINS, Manchester, N. H. 

Construct the triangle, having given base, vertical angle, and ratio of its altitude to 
difference of other two sides. 



Solution by A. H. HOLMES, Brunswick, Maine. 

Describe a circle, center 0, in which the chord AB (=given base) will 
subtend the given angle. Draw OD perpendicular to AB, and draw OB. 
With OD as a radius and as a center, describe 
an arc cutting OB in E. Let the divisions MN 
and NP of the line MP represent the ratio 
of the difference of the sides of the triangle to 
the perpendicular. Construct the fourth pro- 
portional to MN, NP, and BE, and erect this 
line, BF, perpendicular to AB at the point B. 
Draw DF. With F as a center, and FB as a 
radius, describe an arc cutting FD in G. Find 
fourth proportional to MN, NP, and 2DG. 
Erect this line, BH, perpendicular to AB at 
point B. Draw HC parallel to AB and cutting circumference in C. Draw 
AC and BC. Then ABC will be the required triangle, which is shown as 




follows: AB=2a; r, the radius, =- 



a 



"Putx+y and x- 



y for the sides, 
Then we have 



cosC 

and p for the ratio of difference of sides to perpendicular. 

the proportion, 2r:x+y— x— y-2py. 

:. x s —y 2 +2pry. . . (1) . 

A1 r, (x+y)* + (x — y) 1 — 4a 2 

Also, cosO=- — % — i w ■> • 

2{x+y) (x—y) 

•■■ (l-cosC)« 2 + (l+cosC)2/ 2 =2a 2 ...(2). 

Eliminating x l from (1) and (2), y-+2pr(l-cosC)y=a*. 

•'■ y=[a 2 +p' i r' i (1— cosC) *] - pr (1 — cosC) . 

•'• Perpendicular CK~2py=-2p{V\(^ +P 2 r 2 (1 — cosC) 2 ] — pr(l— cosC) } 

Also solved by V. M. Spunar. 



380. Proposed by W. J. GREENSTREET, A. M., Stroud, England. 

A B C D is a quadrilateral, sides in order a, b, c, d, and B-\-D=0. 
agonals in terms of a, b, c, d, 0. 



Express the di- 



Solution by A. H. HOLMES, Brunswick, Maine. 

Let ABCD be the rhombus, in which AB=a, BC~b, CD= 
Vntx^AC, y=BD, and Z.ABC=4>. Then £ADC=B-<I>. 



--c, DA=d. 



In a ABC we have, cos^'= 



■■+b- 



-x° 



2ab 



and in &ADC, cos(0—<P) — 
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c'+ri'-s* pt o!±6[ _1_ c!±di d _l_ =0 We find 

2cd • ™ 2ab ~ m ' 2ab n ' 2cd p ' ana 2cd q ' wenna - 

on eliminating <l>, and reducing, 



„ \ mn— (mq+np) cos fl+fffl l 2 _ _ 
I. w 2 — 2ngcos #+g 2 J 



m 2 — -2mpcos#+p 2 — sin 2 # 
w 2 — 2ngcos0-r q' 1 



. _ [ mw— (mq , +wp)cos 0+pq± sin 0\/ [n 2 —2nqcos 0+q 2 —(mq—np) 2 ] 
"* — \| n*-2nqcos0+q 2 

Replacing in this, for m, %, jo, and q their equivalents in a, 6, c, and 
d, we have, 

\a i b' i {c i +d' l )-abcd{a i +b' i - i rc 2J rd t )cos6+c 2 d i {a iJ rW)* 
x = ^ * ±abcdsmev'[4(a i b*-2abcdeose+c !! d- 2 )-(a*+V-c 2 -d i )*] 

v / (a 2 b s —2abcdcost>+c'd ,! ) 

For y, we must put b for d in value for *. Also, -sin 9 for sin 0, since 
sin (360° -#) =— sin e. Then 

la :! d 3 (6 2 +c 2 )-a6cd(a s +6 2 +c 2 +d 2 )cos^+6 3 c s (a^+d a )* 
» =" yj **abcdsinev / [Ma*d 2 -2abcdcosO+b 2 c 2 -(a 2 -b*—c i +d*) 2 '] 

}/(a 2 d 2 -2abcdcos0+b 2 c i ) 

When ABC+ADC>180°, AC<BD, and the plus sign is to be used 
before abcdsin for x, and the minus sign before the same for y. This is, 
of course, reversed when ABC+ADC <180° . 

381. Proposed by J. SCHEFFER, A. M., Hagerstown, Md. 

Find the number of diagonals of a complete polygon of n sides. 

I. Solution by J. OWEN MAHONEY, B. E., M. Sc, Central High School, Dallas, Texas. 

An incomplete polygon of % sides has -^-(n— 3) diagonals. The com- 

yi yy 

plete polygon of n sides has -g-(w-l) vertices or -^-(w— 3) more than the 

incomplete polygon of n sides. Hence, the number of diagonals of the com- 
plete figure is, 



~(n-3) + 



[-|(»-3)][-|-(w-3)- 



